Soundscapes have become recognized as an important natural resource. The traditional human-made versus natural soundscape comparison currently used in recreational resource management is challenged by borrowing soundscape components (i.e., biophony, anthrophony, geophony) from soundscape ecology. This article evaluated the soundscape preference of birders. A three-component model of recreational specialization was used to evaluate how recreationists differ in their preference for soundscape components. Data from in-person surveys collected at The Audubon Center and Sanctuary at Francis Beidler Forest in Harleyville, South Carolina were used in combination with surveys from online birding list servers to obtain a sample of 415 individuals with varying levels of specialization. The findings suggest soundscape preference exists as biophony, geophony, and anthrophony and that more specialized birders found geophony to be significantly more annoying than less specialized birders. Additionally, the skill and knowledge component of specialization best explained the difference in geophony preference among birders.
Introduction
activity with easy physical demands, participation has continued to increase in the past decades (Eubanks, Stoll, & Ditton, 2004) . Resource managers looking to provide opportunities for this burgeoning population need to understand the desires, motivations, and preferences of this diverse group.
One natural resource that birders may be particularly reliant on is the soundscape. The soundscape can be defined as all the sounds in a particular area at a specified time (Krause, 1987; Pijanowski, Farina, Gage, Dumyahn, & Krause, 2011) . Soundscapes are just beginning to gain worldwide recognition as a valuable part of the environment for both wildlife and recreationists. For example, the U.S. National Park Service (USNPS) has recently incorporated into their work the desire to "preserve, to the greatest extent possible, the natural soundscapes of parks" (USNPS, 2006, p. 56) .
Recreation resource managers have traditionally considered the soundscape to consist of natural and human-made sounds. This viewpoint (considering soundscapes as either natural or human-made), however, may be too broad and places researchers and managers in a false dichotomy where natural sounds are beneficial and human-caused sounds are deleterious. Borrowing ideas from soundscape ecology, recreational soundscape resources may be more completely understood by soundscape categories described as biophony, geophony, and anthrophony (Krause, 1987; Pijanowski et al., 2011) . Biophony is defined as all of the sounds from living organisms, not including humans, in a particular area . Geophony is defined as all of the sounds from abiotic, natural elements . Anthrophony consists of all sounds coming from a human-made source .
Recreational specialization (Bryan, 1977) can be described as a process of progression in an activity through time (Lee & Scott, 2006) and has been applied to many diverse recreational groups, such as whitewater recreationists, anglers, and wildlife watchers (Bricker & Kerstetter, 2000; Chipman & Helfrich, 1988; Cole & Scott, 1999; Hvenegaard, 2002; McFarlane, 1994) . It has been speculated that more specialized birders depend heavily on the soundscape (Scott & Shafer, 2001) . No studies have empirically examined this suggested association between the recreational specialization of birders and soundscape preference.
This article examined the soundscape preference of birders with different levels of specialization using the three soundscape components found in soundscape ecology: biophony, anthrophony, and geophony. A greater understanding of birders' relationship to the soundscape resource will allow for better management of these resources, recreational birding, and possibly the mitigation of damages to the environment related to birding.
Recreational Specialization
Recreational specialization was originally defined as "a continuum of behavior from the general to the particular, reflected by equipment and skills used in the sport and activity setting preference" (Bryan, 1977, p. 175 ). Bryan's (1977) findings gave resource managers a new set of tools to work with and have been widely accepted and adapted since his original publication (see Manning, 2011 for a review) . McFarlane (1994) offered the first comprehensive evaluation of recreational specialization and its application to birders. Birders were segmented into four specialization groups: casual, novice, intermediate, and advanced (McFarlane, 1994) . McFarlane (1994) found that recreational specialization was correlated with motivations in birders. Birders differed in their motivations among specialization segments. Casual birders' primary motivation was appreciation, novice and intermediate birders' primary motivation was conservation, and advanced birders' was achievement (McFarlane, 1994) . Learning the motivations and preferences of users based on their level of specialization can allow managers to provide a variety of opportunities for a diverse group of recreationists.
Research on recreational specialization was advanced by Scott and Shafer (2001) when they introduced a standardized three-component model of recreational specialization. The three components evaluated in the model were skill and knowledge, behavior, and commitment. The independence of these components allows movement to occur at its own rate; Scott and Shafer (2001) argued that progression does not occur in a "lock-step" fashion (p. 338). Lee and Scott (2004) validated Scott and Shafer's (2001) theory in a research project studying highly specialized birders.
Soundscapes
A soundscape is defined as the combination of all the sounds in a designated area during a specified time . Movement in time through the day or year can produce a drastically different soundscape. The Sierra Nevada Mountains ring loud with the calls of neotropical migrants in the summer. By January, mountain chickadees (Poecile gambeli) and Steller's jays (Cyanocitta stelleri) have become the dominant sound, punctuated only by the wind through conifers and the thud of snow sloughing off of boughs. Nighttime can offer a unique cast of animals that are not active during the day (Beeco, Hallo, Baldwin, & McGuire, 2011) , like Pacific tree-frogs (Pseudacris regilla) and coyotes (Canis latrans). Where an oak forest once existed before a wildfire, the wind may more easily move through a scrub-forest a few years later. The disappearance of a species can change a soundscape as well. The noisy chatter of the Carolina parakeet (Conuropsis carolinesis) will never be heard in any soundscape again; in its place can now be heard the European starling (Sturnus vulgaris).
Natural soundscapes are important ecological resource. Species occupy acoustical niches (Krause, 1987) , and the natural sounds in an area are a functional part of the ecosystem (Hooper et al., 2005) . Anthrophony can interfere with an animal's ability to detect predators, find prey, or communicate with others of its species (Barber, Crooks, & Fistrup, 2010) , and can reduce the diversity and density of birds (Reinjen, Foppen, & Veenbaas, 1997; Stone, 2000) .
Soundscapes have also been acknowledged for their value as a recreational resource by agencies like the USNPS (2006) . Visitors at Muir Woods National Monument, an USNPS site in California, enjoyed hearing natural sounds (Pilcher, Newman, & Manning, 2009 ). Natural sounds have a substantial role in shaping the experience of wilderness for hikers and backpackers (Hammit & Madden, 1989) . Even the background sounds that may go unnoticed have an impact on an individual's sense of place . In an interview with Kurt Fristrup, an acoustical scientist, Selleck and KellerLynn (2010) reported that paying attention to soundscapes could enrich the experience of visitors at national parks. In an outdoor setting, anthrophony is often unwanted and can detract from the experience of recreationists (Burson, 2006; Hammit & Madden, 1989; Pilcher et al., 2009) . For instance, the sound of aircraft over wilderness settings can degrade the experience of the user (Fidell et al., 1996; Miller, 2008) . At Muir Woods National Monument, it was only anthropogenic sounds that visitors reported as annoying (Pilcher et al., 2009) . The negative experience of snowmobile sounds on recreationists at Yellowstone National Park has also been well documented (Burson, 2006; Miller, 2008; Saxen, 2008) . Motivations have also been associated with soundscape preference in outdoor recreation (Marin, Newman, Manning, Vaske, & Stack, 2011) .
Researchers dealing with soundscapes as a recreation resource have referred to sounds as natural (biophonic and geophonic) or human-made (anthropogenic) (Pilcher et al., 2009; Saxen, 2008; Selleck & KellerLynn, 2010; Stack, Newman, Manning, & Fristrup, 2011) . However, biophony, geophony, and anthrophony may shape the experiences of recreationists in different ways not fully explained by the natural versus human-made categorization. For this reason, it is important to remove the dichotomy of human-made versus natural sounds in order to better understand how soundscapes are related to the recreational experience. Previous research has not explored soundscape preferences as biophony, geophony, and anthrophony in any group of outdoor recreationists. Therefore, we explored the following research question: RQ1: Can soundscape preferences for birders be described as biophony, geophony, and anthrophony?
Birds are the main contributors to biophony (Farina, Lattanzi, Malavasi, Pieretti, & Piccioli, 2011) . The main body that governs birding by-laws states that bird sounds may be used as a fundamental means of identification in birding (American Birding Association, 2010). Scott and Shafer (2001) suspected that "highly skilled birdwatchers rely a great deal on listening skills" (p. 339), possibly because highly specialized birders want to record more species of birds (McFarlane, 1994) . The suggestion that skilled birders need to be good listeners infers that they may be acutely dependent on soundscape resources. Given this, we seek to explore the following research question:
RQ2: Does soundscape preference for each individual soundscape component (biophony, geophony, anthrophony) differ among overall specialization segments (casual, novice, intermediate, advanced)?
In addition to overall specialization, Lee and Scott (2004) suggested that research "need[s] to explore how the three dimensions of recreational specialization are individually related to other facets of involvement" (p. 258). Previous research has also shown that individual specialization components do not predict motives, support for management actions, and perceptions of crowding in the same way (Kuentzel & McDonald, 1992) . This suggests that the specialization components (behavior, skill and knowledge, and commitment) may not all predict soundscape preference for each soundscape component (biophony, geophony, and anthrophony) equally. Therefore, we seek to explore the following:
RQ3: Which of the specialization components in birders best explains the variation in soundscape preference (Beardmore, Haider, Hunt, & Arlinghaus, 2013) ?
Methods

Sample
Sampling birders can be problematic. Birders do not need a special license for their activity, require no special facilities, and generally cannot be identified in a population sample (McFarlane, 1994) . Less specialized birders are especially difficult to sample, as they are unlikely to join bird clubs or organizations (Lee & Scott, 2006) . Therefore, a sampling strategy containing two different subgroups was used to access birders from the high to low spectrum of recreational specialization.
The first subgroup included birders who were more casual in their birding activities. The National Audubon Society's Francis Beidler Forest in Harleyville, South Carolina is known for easy viewing of wildlife, particularly birds (National Audubon Society, 2013). Visitors were intercepted as they entered a rain shelter on the elevated boardwalk. Participants were qualified by asking them if they had a special interest in or try to identify birds (U.S. DOI, 2011). A paper questionnaire was issued to 99 of 124 qualified visitors who agreed to participate (response rate = 80%).
Second, more specialized birders were sampled from online list servers (including VAbirds, PABirds, AZNMBirds, Texbirds, ARBird, VTbird, and Carolinabirds). List servers are an important resource for more specialized birders (Cole & Scott, 1999) . Online samples have been recently used to reach other individuals of specialized, hard to find, or unknown populations (Hudson, Walker, Simpson, & Hitch, 2013; Sexton, Miller, & Dietsch, 2011; Wu, Scott, & Yang, 2013) . Voluntary participation was requested from list server subscribers after receiving permission from the administrator to contact the group for research purposes. Participants were entered into a drawing for a free bird field guide if they completed a questionnaire. After initial contact, respondents were e-mailed a personalized link that only they could access. Their e-mail address was recorded to avoid any chance of duplicate responses. After one week, birders who did not complete the survey were issued a reminder. This sampling approach yielded 346 respondents. Response rates for this group cannot be calculated because it is unknown how many people the request reached.
There were no significant differences (p < .05) between the online and in-person subgroups for race, income, or gender. Because the two subgroups were relatively homogenous, we concluded that it was appropriate to pool the two subgroups together for further analysis. By combining the two subgroups together, there was a total sample of 445 birders in the study, of which 415 were used in this study after removing incomplete questionnaires.
The two subgroups did differ in two ways: the online group was more likely to have a higher education level and was also more likely to be older. Although research on demographic variables that are associated with specialization in birders is inconclusive, both higher education level and older age have been found to be associated with specialization level in several studies (Butler & Fenton, 1987; Cole & Scott, 1999; Hvenegaard & Dearden, 1998; Scott & Thigpen, 2003) . Because a purposive sampling technique was used, we expected some differences in the online group that could be explained by their higher level of specialization. The sampling scheme was designed to have a high level of variation in specialization to explore birders' preference for the soundscape components. The difference between the mean age of online (54) and in-person (47) subgroups was not substantive, as they are both considered middle-aged (McFarlane, 1994) .
Data Instrument
A pretested questionnaire collected information from both birder subgroups. The recreational specialization portion of the survey was taken directly from Lee and Scott (2004) and measured behavior, skill and knowledge, and commitment. For a full review of the specialization model, see Lee and Scott (2004) . Soundscape preference was measured using variables on a 7-point scale. Participants indicated their preference level (ranging from 1 = highly annoying to 7 = highly preferred with a neutral point of neither annoying nor preferred) for variables contributing to each soundscape component. The order of the variables measuring soundscape preference was randomized. The variables contributing to geophony preference are wind blowing (Brown, Kang, & Gjestland, 2011) , flowing water (Brown et al., 2011) , rain , and thunder (Brown et al., 2011) . Human vocalizations, motorized transport, human movement, and mechanical sounds are all variables of anthrophony (Brown et al., 2011) . Bird song and chatter (Pilcher et al., 2009) , insect calls (Pilcher et al., 2009 ), reptile and amphibian calls (Krause, 1987) , mammal vocalizations (Pilcher et al., 2009) , and animal movements comprised the biophony variables. Animal movement was an extension of Brown and other's (2011) concept of human movement as an anthrophony variable. Some variables had short, generalized descriptions to define the variables in a clear way to the respondent.
Analysis
Similar to other studies, the variables for each specialization component were standardized to reduce the influence of measurement technique (Needham & Vaske, 2013) . Values were then averaged to produce a single score for each specialization component. As done in previous literature (Hvenegaard, 2002; Needham & Vaske, 2013) , we used the three specialization components (i.e., skill and knowledge, behavior, and commitment) in a K-means cluster analysis to segment participants into four specialization categories (i.e., casual, novice, intermediate, and advanced) (McFarlane, 1994 ). An analysis of variance was used to look for differences among specialization segments in relation to variables measuring specialization to ensure the groups made logical sense.
Principal components analysis with varimax rotation was used to look for underlying dimensions of soundscape preference. Assumptions were checked using Bartlett's test of sphericity (p < .05) and Kaiser-Meyer-Olkin statistic (>.50) to ensure principal components analysis was appropriate. Soundscape components with eigenvalues greater than 1.0 were extracted. A minimum factor loading of <.40 was used to identify variables belonging to a soundscape component. Cronbach's alpha was used to measure scale reliability for each extracted soundscape component (α > .70 for each soundscape component). An index was created for each extracted soundscape component by averaging the sound variables belonging to each soundscape component (i.e., biophony, geophony, anthrophony).
An analysis of variance was conducted to look for differences among specialization segments for each of the extracted soundscape preference components. A p-value of less than .05 was considered significant. Bonferonni post-hoc analysis was used for pairwise comparisons.
Multiple linear regression models were used to determine which specialization component (i.e., skill, knowledge, behavior, commitment) explained the most variation in each soundscape preference component (i.e., biophony, geophony, anthrophony). Specialization components were used as independent variables in each model.
Results
Demographics
The demographic data supported previous research that birders tend to be White, wealthy, educated, and older. Eighty-two percent of birders had at least a bachelor's degree or a graduate/professional degree. Thirty-four percent reported annual household income greater than $100,000, and 30% said their annual household income was between $60,000 and $99,999. Half (50%) of the respondents were between the ages of 46 and 65, and 21% were 66 years of age or older. Ninety-three percent identified as White. Fifty-seven percent of birders in this study were male.
Cluster Analysis
Similar to Lee and Scott's (2004) findings, number of trips taken, number of days spent birding, number of birds identified by sight, and number of birds identified by sound were all positively skewed. Natural log transformations were performed on these variables to normalize the data set and reduce the influence of outliers (Lee & Scott, 2004) . The transformed values were used for the cluster analysis. One-way analysis of variance supported that a four-cluster solution made logical sense based on recreational specialization theory (Table 1 ). There were differences among specialization segments for two demographic variables: more specialized birders were more likely to be male and casual birders were more likely to be younger. Note. Means with different superscript letters in the same row are significantly different (p < .05) using Bonferonni post-hoc tests. * * * p < .001.
1 Open-ended question. Trips taken of more than one mile from home that included birding as an activity in the last year (Lee & Scott, 2004 ).
2 Open-ended question. Days spent on trips of more than one mile from home that included birding as an activity in the last year (Lee & Scott, 2004 ).
3 Open-ended question. Number of birds that can be identified by sight without a field guide (Lee & Scott, 2004 ). 4 Open-ended question. Number of birds that can be identified by sound (Lee & Scott, 2004) . 5 7-point scale where 1 = novice, 7 = advanced. Skill level compared to other birders (Lee & Scott, 2004) . 6 7-point scale where 1 = strongly disagree, 4 = neutral, 7 = strongly agree. "Other leisure activities do not interest me as much as birding" (Lee & Scott, 2004) . 7 7-point scale where 1 = strongly disagree, 4 = neutral, 7 = strongly agree. "I would rather go birding than do most anything else" (Lee & Scott, 2004 ). 8 7-point scale where 1 = strongly disagree, 4 = neutral, 7 = strongly agree. "If I stopped birding, I would probably lose touch with a lot of my friends" (Lee & Scott, 2004 ). 9 7-point scale where 1 = strongly disagree, 4 = neutral, 7 = strongly agree. "If I could not go birding, I am not sure what I would do" (Lee & Scott, 2004) .
Principal Components Analysis
Principal components analysis assumptions were satisfied: Bartlett's test of sphericity (p < .001) and Kaiser-Meyer-Olkin statistic (.79). Three components were identified (Table 2) with eigenvalues greater than one and explained a cumulative 62% of the variance. All of the abiotic, natural soundscape variables loaded onto component 1 (geophony), which had an overall mean preference of 3.99, an eigenvalue of 3.89, and explained 30% of the variance. All of the soundscape variables that had an anthropogenic source loaded onto component 2 (anthrophony) which had an overall mean preference of 2.09, an eigenvalue of 2.68, and explained 21% of the variance. All of the biotic, natural soundscape variables loaded onto component 3 (biophony), which had an overall mean preference of 5.01, an eigenvalue of 1.54, and explained 12% of the variance.
Specialization and Soundscape Component Preference
Significant differences existed among specialization segments in regards to gender and age. Both variables were controlled for in the analysis of covariance. There was a significant 1 Adjusted means were evaluated at an average age of 52.377. All soundscape preference variables were measured on a 7-point scale where 1 = highly annoying, 4 = neither annoying nor preferred, and 7 = highly preferred. All soundscape component means with different superscripts in each row are significantly different (p < .05) using Bonferonni post-hoc tests. * * * p < .001. difference among specialization segments in relation to geophony preference, but not biophony preference or anthrophony preference (Table 3) . All birders had a slight preference for biophony (M = 5.01). Anthrophony was considered annoying to all segments of birders (M = 2.09). Less specialized birders (casual and novice) found geophony somewhat preferable (M > 4.0) as compared to more specialized birders (intermediate and advanced) who found it to be somewhat annoying (M < 4.0).
Individual Specialization Components and Soundscape Component Preference
None of the specialization components were significant predictors of biophony preference (p = .291) nor anthrophony preference (p = .067). At least one of the specialization components significantly predicted geophony preference (F(3, 411) = 28.56, p < .001, adj. R 2 = .166) and 17% of the variance was explained by the model (Table 4 ). The skill and knowledge component of specialization significantly (p < .05) predicted a negative relationship with geophony preference and uniquely explained 9% of the variance.
Discussion
The results from the first research question suggested that recreational soundscape resources should be considered in the same way as in soundscape ecology: biophony, geophony, and anthrophony. Evaluating and managing sounds as either human-made or natural may be presenting resource managers with a false dichotomy. The sounds in an environment can have a negative or a positive effect on the recreational experience, regardless of if they are natural or human-made. Understanding soundscapes as biophony, geophony, and anthrophony allows more depth of knowledge than the traditional human-made versus natural concept without the complications of evaluating an overwhelmingly large number of sounds. Further segmentation of soundscape components beyond the ones found in this study (biophony, geophony, anthrophony) may determine how specific sounds (e.g., specific types of mammals, specific types of human movements) are associated with the recreational experience (see Pilcher et al., 2009) . Results from the second research question suggested that as birders progress in their level of specialization, they become more annoyed with geophony, possibly because geophony masks bird sounds. Identifying more birds (achievement) becomes more important than the appreciation of nature, including geophony, for highly specialized birders (McFarlane, 1994) . This is consistent with Bryan's (1977) view of specialization in that participants become more focused in their activity. Future research efforts on specialization in birders should inquire about the desire of individuals to progress in the activity. It may be that the competitive motivations of highly specialized birders, who consider geophony slightly annoying, are antithetical to the desires of less specialized birders, who prefer geophony to connect with nature. Given that anthrophony could also mask bird sounds, it would seem that more specialized birders would dislike anthrophony more than less specialized birders. This was not the case. Although the reason for this is unknown, it may be that more specialized birders enjoy the social aspect of birding and are willing to tolerate anthrophony that is generated by their companions in the field. It may also be that, like other outdoor recreationists, there is a common goal of escaping when they visit outdoor areas, regardless of level of specialization.
In a broader sense, the findings from the second research question suggested that people perceive soundscapes in diverse ways, even when participating in the same activity. In outdoor recreation activities where motivations or skill levels can be considerably different among participants and sound plays a central role (like wilderness use, nighttime recreationists, and even hunters), soundscape preference may also be considerably different.
The results from research question three supported Lee and Scott's (2004) findings that recreational specialization in birders needs to be understood first and foremost from the skill and knowledge component. It is likely that the prevalence of the skill and knowledge component only applies to skill-based aspects of an activity. For instance, the behavior component may better explain what types of amenities birders prefer when traveling. Research efforts should continue to relate individual specialization components to other aspects of an activity (Lee & Scott, 2004 ).
One of the major limitations of this study was finding an appropriate sample. The sample in this study had a disproportionate number of specialized birders. Generalizing from this study, or any one group of birders, may be problematic; nonetheless, this research provides a good theoretical basis for soundscape evaluation moving into the future. It is also recognized that the list servers used may have regional differences. Additionally, the hearing ability of participants was unaccounted for and may also influence soundscape preference. The consistent struggle to identify and research birders in the United States should reaffirm that a nationwide, large-scale study focused on birding needs to be conducted (Eubanks et al., 2004) .
Recreational resource managers can use the information from this study to provide better opportunities for birders. Although there is little resource managers can do to increase the amount of biophony in an area, resource managers can make efforts to decrease the amount of anthrophony in an area. Quiet zones, like at Muir Woods National Monument, may reduce the amount of anthropogenic sound present in a birding area (Manning et al., 2010) . Some birding areas, like parts of the Great Coastal Birding Trail in Texas, have trails and platforms that are located along the road resulting in an abundance of anthrophony. Providing birders with the opportunity for recreation in an area with reduced anthrophony would be more favorable.
Reducing anthrophony in natural environments also benefits wildlife. In areas that are especially busy or have sensitive species present, a permitting system could be implemented to ensure soundscape quality for wildlife and recreationists. If an increase in visitors makes it more likely that anthrophony will become more prevalent , it would seem that reducing the number of visitors in a specific zone may decrease the amount of anthrophony.
Importantly, the differences in geophony preference among birders reinforce previous research that birders are a diverse group. Most birders are not the highly specialized individuals commonly associated with birding. However, resource managers should try to present diverse opportunities and move beyond the generalized "nature trail." This includes areas with access to-as well as areas with shelter from-geophony. Although some birds inevitably will be found near running water or other geophony sources, resource managers looking to attract a diversity of birders may be able to reduce geophony in some areas for more specialized birders by placing bird blinds away from running water, or by creating trails that are in wind-sheltered areas.
Research needs to be done to validate the three components of soundscape preference found here in other populations of highly soundscape-dependent recreationists, such as wilderness users and nighttime recreationists. Also, research has largely ignored the temporal aspect of soundscapes. The preference for each soundscape component may change depending on the time of day or the time of year. Some activities, like skiing, necessarily occur in a narrow window of time and could only be studied during that period. However, many recreational activities can occur year round in the same locality. Future research on recreational soundscapes should explore the temporal aspect of soundscapes.
Conclusion
The theory of recreational specialization has shown that birders are not a uniform group. Research supports that birders engage in their activity in different ways based on their level of specialization. Recognizing that birders' level of skill and knowledge must first and foremost be considered, resource managers can use recreational specialization to provide better opportunities for a wider variety of birders.
Soundscapes are a critical component in shaping the experience of outdoor recreationists. To properly manage soundscapes as a recreational resource, practitioners need to understand how outdoor recreationists perceive them. The research here supports that the traditional view of soundscapes as human-made or natural is not the way that birders perceive soundscapes. Soundscapes are better understood as biophony, geophony, and anthrophony. By recognizing the greater diversity of soundscapes as a recreational resource, managers may be able to offer better opportunities to recreationists.
Soundscape management can produce a win-win situation for both birders and wildlife. Birders have shown a preference for reducing anthrophony in the environment.
Wildlife has also been shown to suffer deleterious effects from anthrophony introduction into natural soundscapes. By reducing anthrophony in an area, managers may be able to provide better habitat for wildlife and better opportunities for birders.
